TLR2-mediated leukocyte trafficking to the developing brain.
Inflammation is a significant risk factor for brain injury in the perinatal period. In this study, we tested the hypothesis that activation of peripheral TLR induces inflammation in the brain, including leukocyte trafficking. Postnatal day 8 mice were injected intraperitoneally with a TLR1/2 (Pam3CSK4, P3C), TLR2/6 (FSL-1) or TLR4 (LPS) agonist, and the peripheral and central cytokine and chemokine response was determined. Infiltration of immune cells to the CSF and brain was examined by flow cytometry, and brain permeability was investigated by radioactively labeled sucrose. We report that peripheral administration of P3C to neonatal mice induces significant influx of leukocytes, mainly neutrophils and monocytes, to the CSF and brain. Infiltration of leukocytes was TLR2 and MyD88 dependent, but largely absent after administration of LPS or FSL-1. PC3-mediated accumulation of immune cells in the brain was observed in classic CNS-leukocyte gateways, the subarachnoid space and choroid plexus, as well as in the median eminence. Although P3C and LPS induced a similar degree of peripheral inflammatory responses, P3C provoked a distinct brain chemokine response and increased permeability, in particular, of the blood-CSF barrier. Collectively, our results do not support the hypothesis that TLR activation, in general, induces immune cell infiltration to the brain. Instead, we have discovered a specific TLR2-mediated mechanism of CNS inflammation and leukocyte invasion into the neonatal brain. This interaction between peripheral and central immune responses is to a large extent via the blood-CSF barrier.